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ima^XH 1999.04.14 
[^m^sig^j HOIL 

imm9\ ^^ssi HJHHaia ^ ois oig§h g>^^eoi ^sr^ ^lEi^inii^iii 

SSSSl lead frame and semi-conductor package attached heat 
spreaderusing the same 

[SSI 0^fe^&^£j■|l^^£!A^ 
[S^oj^H] 1-1998-002671-9 

I CH a 2J 3 H ] 9-1 998-000260-4 
IS^^iJS^S^l 1999-045485-8 

I Qi £121 3 HI 9-1998-000658-1 
ISm^gJS^ysl 1999-045486-5 

KIM.Ki Jeong 
[^Bie^eiSl 650421-1634911 
I^aS^l 471-010 
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[^921 SSH:'I1 KIM.Seung Mo 
[^ojg^gi^J 691217-1011614 
[^a^^l 138-050 

I^di] AiS^^AI ^Ef? g>^Oie S^^iotm^ 252-2202 
[^^1] KR 

[^SO| S^H:)|] lee. Jin An 
[^EJS^&!Sl 640210-1482917 
I^a^^l 471-010 

^BiAi ojs^e eiir^goFB^ 402-1504 

[^21] KR 

^sh:ji] ai= aair^sffl moi qi 

[^§£1 SSS:'!] S I MONE. Christopher J.de 

\^±\ SOilMi^i OIIOIXI 85048 =A=IHHmiXi. 011^ 24 SfllOl^ 14417 
US 

[^SO| SSH:'!] HAND.Lucian M 

\^±\ OjlOIXI 85201. miAF. CHM^ 015^. 1948 

[^sjl us 
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lead frame and semi-conductor package attached heat 
spreader using the same 
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LEE. J in An 

640210-1482917 

471-010 

^£IAI o|g^^^gofII^e 402-1504 

KR 
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1. S^^Ai- SA-ilAi(£S)_1 
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o] ^^^^ 311] 71^1 oil ^ o.^^ ^oMl^l-Tll -g-;.];.!] 

s] ^]^7} ^V^tl: ^^]o\] ^-^t.^ £l = ^erj ^ o]^ o]^sj. HV 

^ ^^^^ ^^11 # i^^l-ctj ol^o^;^] O.^ 
£ 7 
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^ oil- oj-g-*]- a,v<g^o] ^21-51 Hj-i^fl3fl?l^l {lead frame and 
semi-conductor package attached heat spreader using the same} 

£.4^ £2S] -B'^l- ^^]^ ^c}] ^^lEolcf. 
£5^ £2^ 'C'^-1- £Al*> ^c]] igig^olcf. 

100; ^ t^<Hl 9]^ H^^^Efloi 2; 

4; <yMBl = (inner lead) 6; 7>E^-o)ti]-(pseudo-tie bar) 
7; o}-^EiB^ = (outer lead) 8; ^^^s}o] 

24-4 



^6)19990013130 1999/8/28 

10; ^^fl ol-^e1-<y(out line) 12; -¥-^1 <^ 

14; <^l<H^S(air vent)'^'^ 16; ^(hole) 

200: ^ ^^^«=>1] 9]^ 22; "J-'i^ 

22a; tH (bur) 24; ^ zj-tfl 

26; ^z}-.^] 28; 

30; s^o]e>^(wire) 32; ^^fl 

[^^x^o] ^§>^ 7l#^o> ^ ZL ■S-0>o) f^Hfl7l#] 

9] ^l-o] ^%v^].j7, 4^7} ^^tl: -S-^l°il 'i^J-^l-ol -^n^^ e:]^^efl<a ^ oj-i- o] hJ- 

^^J- ti}:i^-ll3l]7l>^]-g- sl^^sfloj^ (Cu), ^(Fe). ^h^^^CCu Alloy) -^^ <a 
^^^1] ^:^^(Strip)l: 7l7^)^ (Stamping) ojuj- ^I^UEtching) ^^'^^] 

9]t]\ ^^S.. ± <^^^ a]r:£^]^2f ^] «- ^fe ^-^iKLead) ^^^^^ 

H}-i5l] 2)1 71x11- D]-cl tie (Mother Board)<^l Jl^^^]^ ^ cll( Frame )sl -^^^ -^^1 

^l^itl: ^Bfl^ elH^efl'y(100')-a- £la«ll £^1=1 aj-^f ^©1 f^oj-o)] ti]-£^ll^o] ^| 

24-5 




■yl9990013130 1999/8/28 

^B.(7')^ ^^]^^o\]^ ^^^^ -S-^l7fl7> 9.]^0_S. t}^ ^A]o\] 

nf^o^ oiuis]^(4") ^ o].^E^5^ = (7')^ ^1^1*11^^ ^^«>(5')7|- ^^^i^jcH oin^. t^^j. Aj-71 

^ ^^>^(2')o11 ^^7]l^ol ^A^^ ^ o. ^^711^^ <^^V^ e]- 

7l£ <^7lA-l ^^7] 7>El-o]ti>(6')^ ^l7le>a^ ^^717114- ^lMsl:^(4')^ 

<2i> Dj-^t^ -^5: 12'^ A>z^ ^^^^(2-) ^^1*1: cHi^ sl-M-o^ oiuis]^(4')( 

<22> *]-^, £lb^ ^^2] «J-<1^(22')S^ yj-'^^ aJ.e}];£^a^^ ^a]^ Ufa)- 7^V 

(42')^ ^J-^ T^^^^H ^^^^^-^.S'H. ^ ^l-o]^] ^^J^ ^l;^la]-(44')7f 0)9^ 

oil t!-^^ o.^.^ «J-<l^(22')-i: ^^§1 ^^1- ^ ^^D^, atl- 

£ 1>'-'i*(22')ol ?lc>1^5fl ^^Sl<H ^^;^jol t\ ^^^^^7] nfl^ojnf. o] aVeJ]o]]a^ n>;^1nv 
o.^ ^J-7l ^l^]al-(44')# ^^^o^S.^ di^js] 1-#^(23')1- cfl^ ^J^f^^ S^o^s^ 
1j-'i^(22')# ^^^^1-71] slcf. ^V^, ^o] «J-<i^(22')^ «l-£^fl^ol ^ 

a{-£]^ ^ -W-^l^flsf ^^^1-^ -^^^ ^2]-^^ *^^^^l7l7l ^5j-(black oxidation) 
e^sj-JL, SEtl: ^^^^ -g-^fl ^-^^ t#€ ^f^J (marking) ^^jo] -g-o)s]-7l] ^ 

Al£]jJ ^7lf^ -y-sl-Sl^l M^(Ni)S. ^^sf-b f-^l^l] ^Jl:il:2^-^M(sand blast) 

24-6 



;01 999001 3130 1999/8/28 
(200' )Sl -f-^v^o] ^J-E]]# ilcoll ^Ajsl-^ir:]-. 

(28')^ ^1^^^ «o^<i^(22') ^oi-^<Hl^ ^2i-Eilo]s(24')7> -^2|-£]o^ ^A^i. ^^7] ^a}-Efl 
olS(24') i^T^^ ^H£l^(4')* ^i^*!- S^^^efl<y(100')o) ^a>£]o:| 

3X^. ^^7] 5^=^511^(100')^ o]Me1^(4')2}- ^1^(28')^ -£^^^ sfol (30')^ 
l^^S^, «]:£^fl^(28')s:i <d^7l- ^^^^ 2^010^(30') ^ om5l^(4') s]^ 
S. iEA}^ ^ ox^^. s\o] oit:^ ^v^^ ^£^fl^(28'). ^Mel = (4') ^ «ci-<i ^( 22')€- 
^^s^ 1-:^ 7H til El (mold cavity) ^<^] <y:SV^ ^fl ^;^l7fl7> ^'^j^^^Ml, zi yVS^fl^ 
(28'). <?mel^(4') ^ «o^1^(22')Sl ^l^c^oj]^ ^1-^^^ o.^-^e1 iJ^^fS^ 

#^fl(32')7> ^A^5]C>1 oltq.. c^7lA-l, A}-7] H}-<i^(22')^ =L a^l- #7VAl7l 

7] ^^fl(32')^ ^i^* t#sl<H ^cf. 

<='l^ ^4-<^l£ ^^7l «J-^^sl <U^^i^}'^)-er ^^fl al^o.^ x^^s^^^ 

^1 ^j-ji^vs] ^v^oi 3.^ «^-i-^oiji ^<u^o_^ ^^^d^u] 

= (void)7|- ^57)7li4 A^^O) ^^l^ol olcf. 



/ 



,019990013130 . 1999/8/28 

<27> S*}-, ^Eflo^ «o'-'i^^ ^^^0_^^ 7]7^]^ ^^^^o\] o] ^fl ^ 

Sfl ^sl-^-ISl^l-Jl, IL^} S>]^S. 'S-g: "KJ ^1-711 sfZl <L>sj-l- «oM^l-7] ^ 

^ a^oii ^o] Ol- -g-;<l;.)lo^ ^1^^7)# ;^l7l5|l ^o]oy cl^efl A] (deflash) ^ 

<3i> ^ uVt^o^ s.^^ "J-'I^^ tl-'d^ s>]^^ <yjl 2*1- ^Voi 
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o 



<32> 



o].^E^o]^oiiAi ^^V^^^s 7f;7K^ ;goii y ^1 ^-Ajs]^, rzf 

4<^lofl^ -S-;^l^)]7f -g-oj^i-Ti) ^1-7] ojuis^^ xfojo^ yJ:^^uJi- V] ^ 7^^^ 

■^^l^fl^°J<^'^ol ^A^^ o.^ tFnf. 

at}-. Aj-71 oJuiE^ - o) oiuie^ - -^]o^ ot 70%^c:f^ 37jl ^A^*Vo] af^xjef 



<35> 
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^71-^^:^011 itl-el- S-^ ^711. ^711 ^^^Sl^l ^zV-sl cf^ol olu-lsl^ ^ ol ofl <^xV5^ of 

oiMeic ^ ^^^^ 9]-o]o]^ ^^m<^ m^^^ ^-M]^ s.^^}<^ o]^^^ ^1- ^ 

<37> <^7]^^, ^j-7l «J-<i^-^ H ^^7} cfl?* 0.3~lmm7l- 5l£^ srVJi SE*!: ^5)-^^ 

sl^Vol ti>^^^l.cf. 

<38> ^V7lfil- ^ol s-l-o^ ^ ^x^6\] o]^ ^ oil- ol-g-*V tiV<i^ol ;g aV=i bVs.^-)1 

3l]7l^l^ ^13: ^^^0)1 ololA^ Sl^^5flolol o] ui s:] ^ o] Ui Sl ^ A> ©1 ol ^^§1 

^^^-9.5.^ ^^]^ll2l ^-i-^^^ <y^^§>7ll ^:e.sr>o^ ^ol^ ^ ^ ^aVo. ^|^^v 

^ ^711 ^Cf. 

<39> ^ #^^21 o}-i^l3il7i;^Hi oi-g-^ t!-^^ ^ ^^^i^l ^5}- 

^^Sl'?]:^^ ^12:^ 0.^-^1, ZL 7llS7> tiling C-ll-ol tiVi^fl3ll7l;^l2l ^13: 

<40> SB^^ «j-<i^Sl ^^^l7> ^efloll Hl^ gfjl ZL -?-7ll7> ^l-ofA-^, ^1^ ^^^^ Aj-^l tiJ-<g^ol 

^^1 ^^i^oflc ^^9] «v<i^ -^^^11- phi^^^^^ #2flfii- ^-a- a-i-a- 
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<41> o]t} ^ ^vx^o] ^^V 7)#^<:>>o]]Ai ^Aj-o^ ^1^1^ ^y^-^ ^ ^^^^ -g-oj^M] ^a] 

^ ^^^^ ^ ^^^5] yf^aitl: ^Ajoj]^ ^.^^ %v^g]-aj ^^A^]tU] ^^^^>^ 

<42> ^ ^^^<^1 s^tl- e] = ^efl^(100)* -t^ltb ^^S^iji, C2S^ 'A'-^l-, 

£4^ £251 -B'-^l-, :£5^ £2^ 'C'^Wr ^t:fl:£Al*]- ^g^gj^olcf. 

<43> C^7lAi S]:E.SEflol(100)2:| ^-^ o]] ^ A^ ^ aJ- ^ ^T- Uf ^>7l S.^ a]- 

^ ^^^^ "S"]- ^ of^E^&l^^ :£A]^1-;^] ^ol-c).. 
<44> ^A]^ B}9\- ^o] ^oj-o]]^ «o^^^(22) ^Hl ^^H^fl^o] ^ ^7]]^ ^ olc^ nfl 

<45> Aj-71 cf^o^ oiuisl = (4) s.^ ^A^^ ^^]o^ ^V*B]-<?l(10)(-g-^l;^fl^ ^^i^^ 

^oM ^^2] om 51^(4) A}o]o^ 7J.^^ ^^]o^ ol-*Bl-<y(10)^o]lAi ^y^^(2)^0_S. 7\77\ 

^•1^<H1 nfe?- ^^j- ^7^\ %^^^<^ 31^. 

<46> S2<^1 SAjsl 7^0] -g-;.];.!] -01^] -g-^l7fl7> -g-ol^Ml ^£i7f£^ ^. ZL -^^ 

^Til ^^my] «J-^^(22) Aj-igofl ^^isl^ ^^Bl^(4)S] ^711 ^>:^-g, 3. 



<47> 



oil- ^l-^-ll^rl :^2o\]^9[ 7^0] <?luislc(4)o| 3: oiuie)c(4)o| 
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^o\]A^o] oiui 5^:^(4) 1^711 <L>^^ ^-g- ^^S. atb «J-^^(22) ll-'d 

<48> T^P^'^ ^s: 8^ 2f<^H^^ ^^^^ 2}oic>|o^ oj^^ ^sfl 9}^^ 

<49> t!:^, AV7i ^^^(2)S^ -5.^i5l^^:nl- o]c]] t^^^}^ #^1 o].^5^-oi (iq) 2^ s.^^ 

^ A>o]oll^ ^;^l7fl7V ^o]§>7ll ^^JSlS^ o]uiS^^(4) SE^ 7]-E]-o]til-l: ^A^^j-x] ^ 

Jl, t^H^ -^^-71 oIui&l^(4)# ^}o]9] 7J.^^j:\ ci e ^V2d o- 5}-^ ^;^1^1]^°g<^'^(12)^ t 
£^ ^^^^^o] ^, Aj.7] -g-;^l7fl^<y<^.^(12)^ '^^^(^^fl <^V^2^^(10) ^7]) 

jg.Sfl ^;.l7fl7> 100)^1 of^Sl-oKlO) ^^fl* -S-^l*>7fl ^ o.^^. ^ 

^l^H^'^J'^g^ (12)21 '^^'=3:1- 711 ojE 'a ^5. El-'^^ 7l]olE #^5. ^^^V'S, 711 olE *?J^2l 
?]:^ gio] TllolE g2:e.t:} aiTll £l£^ ^J^S-^. -g-^lAflsl ^oja] zl -g-^l>^ll7> 

^a^cf -g-ol^l-Tl] *si7l-£^ ^o] ^\^z\t}t^. o^7]^^ Aj-7] 0.35mm<5l^S. ^^^^} 

^J-7l ^V:^ gl-gr ol:a-C|- e 0.7mm oiqjs. ^^^^^^l ^}^^^}^. StF ^o^7l Afl^^J 
<mi2)s] e"J-«ll ^^l£]fe olujsl.^(4)-i- ^^1 ^i^tl- cfl-S- '^'-1^(22) ^»-'S<H]^i^ ^'-isl 

24-12 
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^^^^Vo^ -g-^l^fl7l- -g-olsMl ^ ol£^ ^l-cf. 

<5l> o]v^ «J-^^(22)ol ^ 2j-Ellols(24)«fl Xl^ ^Mal-^(4) ^l-ojo^ iT].;^ 

pl2M- -g-^1^11^^^^^(12)s] ^V^g27> ^1 14^1 711 ^711 ^^^s^ig «J-^^(22):4 

f^o^l ^3l-Eflols(24)^] ^^o] i^-^J^I-Tlul- ^3VEflo]s(24)ofl 7]S.7} ^^^m <^^l7> 01 
2]-H-]]ol^( 24)^1- :g-;^l;^]1 Afo]o]] ^^Vo] i^a5§].71c ^vo.^ ^a] ^o^^flo]: ^cf, o] 

(12)S^ g2^ S.^ 0.35mmoli4]7}- £li^ %Vol yf^J- af^^i sfcf. 

<52> e]-^, :g.;.l^]]^oj<^<^(12)# ^l^tlr ^^^(2)^ M-^^l a^-^ H^ofl «.Ei s.^^] 

*^]-^Bl-^(10)^7>;^l^ 7]-E}oly].(6)(-^^i-^^^^ ^l^l^V^ 5Jlr Bl-o] Hl-e). ji ^V) 

7]- ^^^5]c>^ SX^^, ol 7]-E^-oltiK6)s:| sl^^Ell<a(100) 2al11- ^3il-^|-;^l ov 

S.^ ^o] cr^ AV7] 7}^o]i3}iQ)o^ #^(^^1^ <^l-^2f^(10)o]1 7}77}^ ^ ) 

1-8: ^^1 ^^^^1 -g-^l^flSl ^ojoll Sit!- 'a-^-g-7]7l- <a#0.^ 1«]-;?1 M-7>£^ o^lo^HflM 
^^(14)<:>1 Sl7l£ t!-Cf. oflo^ttflE^ ^^o]] ^Aj£)cl, Aj.7) ej^Sefl 01(100)^1 ^1 

c53> i4o|] :£Alsj Ufa}. 7^0] Aj.7] 7>Efola>(6)2l g3,g4l- 0.20mmol 

U]7f ^A^s)-::?, g5^ 0.15mm7l- ^^^^^^l tH-^^isfcf. ^^7] 9^ 

^<^l*]-7ll «fl#S]7l nfl^olcf. SE*!-. ollo]B]]Ecg<^(14)ol) ^^Is:}-^ v_ 5).uj.o] 7).e|o) 
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«1-(6)<H1^ ZL^S] o]^^ "J-^l^VZL, 5l=^efl 01(100)^] ^13: ^^^-^ ^t^r}?! ^sfl £5o]l 

^ol 0.20mm ol Ml fil *(16)1- tif^'-^ ^fcf . St!". £5o]] uj-s}- 

vl,v2Sl 0.20mm, v3 ^ # v42l ^±7]e:\^ O.lSmmolt^]^ 



^ -^j-Hfll- ^J- El] sole)-. 

<55> i^l^ «]-5q- ^o] 3iA>zV^ S-O^o.^ ^-7)^ 0.5mm ^^£3^ ^#^1] ^M^(40)# 

olS] ^;^jo]l Aj-Zl-n:) 3.0^0^ ^#^(42)# ^-^J^l-^S.-^ A>Zl- s.oj:o^ uV<g^ 

(22)# W. '^isf ^o] *Vu]o] ^1-<^^S. 71-^*1 o]-^^ ^^^11 rfiS^ 

(40)^ ^-n7\ ^efl^l Hl*fl ^7] nfl^o]c]-. 

(22a)7> ^^SstVtI] ^J-7] ti1(22a)^ ^IS^l^fl^l^l (200) ^^^f^-^l :i tH(22a)7f 

^^J^ "^S^ al-cfligo]! Sl^SSflol(lOO)^ 5^^(4)7]- ^zV£l:£^ tlHE) = 

(4)3] ^a|-Eflols(24)s] ^<H^* <^l«j-^}-£^ tlrcf. ti-^. ^oi-7l »J-^^(22)S] 

<57> :£7^ ^ i^tgo]] aJ-^:^(22)o] al^^l 3fl ?! (200)1- S^lt!- 



^7lA^ ^>7l 71^1 (200)011 ol^5j &l^^e11<y(lOO) ^ lJ-^^(22)-8: 

42f ^-8: Bl:^^Ell<a(100) ^ 'i'-*i*(22)# o]-g-^ ^ojcf. 

£Al^ Hl-sf ^o], a]-^2i^l-7l^ cfli* 0.5mm 2] ^^11: ^1-zv^aVo:| bv 



<54> 



M. H6a ^ £6b^ ^ ^^'^'^l 31*1: ^jr^^flsfl^l^l (200)°]1 ^\%% «j-<i^(22)sl ^| 
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<60> 



<i^(22)ol ^oj-oj] ^^l£lo] oija^ aj-<i^(22)sl ^J-'^ #«oMl^ «1 ^S^j ^^^Ml(26) 
5. ti]:£^^l^(28)<^l 9X^. ^^7] ^^%^i22)9] ^}^o\]^ ?^]^ ^^g^ ti] 

(22a)7> ^^^s.]o] oio.D^_ o]^ H]:£^fl^(28)2l ^ a}- e^j^^efloi (iqo)^ 

^zv c^<^ uVcflTgoj] o^^je].^^ ^0^1^(22)* ^^1^1?^, el 100)^1 <yME] = (4) 

^ ^2l-Eflo]^(24)2^ ^O]^ ^^1-^ o1;t^]^|.;£^ ^Cf. tV^, ^^7] ^^n^(28)S] 9] 

^1^(28)<^1 7]-^7K^^oi] tr|-2^- ^o. :^v^o. ^^^^ ^.^o^ <yMs:) = (4)7l- 

7> ^^^S]ol oicf. Aj-7] a}-:£5fl^(28)4 ^H&l^(4)fe :£^l^^ 2|-olo:|(30) a]-^:^ ej-j] 
l- = 2foioi^ o^;is]cH 9X^^, ^o^7l aJ-^^(22), «]-£^fl^(28), 9m^^(4) ^ 
«1^(30) ^^fl^ -g-^I^^H^ -W-^lslcH ^^o^^ ^^fl(32)* ^^^§>JI ^cf. 
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